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What You Should Know About Ground Water and Aquifers

Maine hasabundant ground water. Infact, plentiful ground water isavauableresourcefor the
peopleof Mane. Sixty percent of al Mainehouseholdsget their drinking water from under-
ground sources. Agricultureusesground water for cropirrigation and livestock watering.
Industriesuseground water infood processing, mining, metd finishing, and other processes.

I ndividualsand municipditiesuseground water for drinking water and wastedisposd, garden
and lavnwatering, and watering golf courses. Yet, for dl itsimportance, ground water is
poorly understood by many of the peoplewhorely onit.

What is Ground Water?

Ground water iswater found beneath the surface of the ground in fracturesin bedrock and
between theindividual grainsof sand and gravel deposits. The zone of saturation occurs
whereevery space between rock and soil particlesisfilled with water. Abovethissaturated
zoneisanareainwhich both air and water arefound in the spaces between soil and rock
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particles. Thisiscalled the zone of aeration, or
unsaturated zone. Water movesdownward
through thisaerated zone until it reachesthe
saturated zone. Thewater tableisthetop of
the saturated zone.

Theprimary sourceof ground water isprecipi-
tation. Rain and melting snow soak into the
ground and fill the poresbetween rock and soil
particles. Geologigscdl thisprocessground
water recharge, and the placeswhereit occurs,
, rechargeareas. Onceit reachesthezone of
o saturation, ground water movesd owly by the
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forceof gravity through theinterconnecting pore spacestoward adischargearea, whereit
seepsor flowsout into awetland, spring, river, pond or to the ocean to become surface water.

Water returnsto the atmosphere from surface water bodies (lakes, rivers, streams, etc.) and
land surfacesthrough evaporation, and from plantsby transpiration. Water intheatmo-
sphere condensesinto rain. Someof therain recharges ground water, and the cycle contin-
ues. Ground water, in other words, ispart of the hydrologic cycle. Ground water and
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surfacewater are connected; ground water becomes surface water whenit feedsinto
surfacewater bodies. M ost streamskeep flowing during the dry summer months because
ground water feedsinto them from the zone of saturation. However, under certain condi-
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tionstheflow may bereversed, and the
surfacewater may rechargetheground
weter.

Ground water movesfrom higher elevation
rechargeareastolower elevationdis-
chargeareas. Thisgroundwater flowis
measured in feet per day, or, insome
cases, feet per year. In

contrast, surfacewater flow ismeasured
infeet per second. In aground water

systemlikethe oneinthediagram, water that infiltratestherechargeareain April might

travel only 300 feet by August or September. The speed at which ground water movesis
determined by themateria it must flow through and the steegpness of thed opefromre-
chargeareato discharge area. Water moves more easily through thelarge poresof sand
and gravel or an open, well-connected set of bedrock fracturesthan through the small pores
of finesilt and clay or anarrow, poorly connected bedrock fracture.

Thewater tabledoesn’t remain at oneleve al thetime. Theriseand fall of thewater table
occursseasonaly andisanatural part of the ground water system. Inthelatewinter and
early spring (Marchto May), ground water rechargefrom melting snow and rainraisesthe
water tabletoitsannual highlevel. During the growing season, rainwater isused by plantsor
it evaporates. Asaresullt, little or no ground water recharge occursduring thelate spring
and summer months. During that time, however, ground water continuesto seep into
streams, lakes, and wetlands so the water table drops. By fall (September and October) the
water tableusually dropstoitslowest annual level. Ground water isrecharged again by
rainsthat fall after thegrowing season. Thereisvery littlerechargein thewinter whenthe
ground isfrozen. During thewinter, water isstored in snow. In the spring, the melting snow
rechargestheground water, raising thewater tableto itsannual highlevel again.

Ignoring the naturd fluctuation inground water levelscanresult in costly problems. For
exampl e, foundations designed and built for ground water level sduring adrought can be
flooded when thewater tablereturnsto moreusual levels.

Aquifers

Although ground water can befound beneath al land surfacesin Maine, not al ground
water can bedrawnintowells. An aguifer isageol ogic formation that iscapable of yielding
auseableamount of water toawell or spring. To yield amountsof water, wellsshould be
located in aquifers. Theamount of water awell will yield depends on the porosity and

permesability of theformationitisin.
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Theamount of empty space between particlesof material or in cracksof rock, called
porosity, determineshow much water it will hold— usualy the more pores, the more water
itwill hold. Porosity isexpressed asapercentage of thetotal volumeof amaterial.

Theeaseor difficulty withwhichwater flowsthrough amaterial iscontrolled by the
materia’spermeability. A material that isvery permeableallowswater to passthrough
easly. Incontrast, itishard for water to movethrough adightly permeable materia. Perme-
ability isimportant becauseit determineswhether ground water can actually bedrawnintoa
pumping well. In bedrock, permeability dependson how well thefracturesintherock are
connected with each other. Well-connected fractureswill allow water to moveeasily;
poorly-connected fractureswill not. Inasand and gravel deposit, permeability dependson
the size and connection of the pore spaces between the grainsof material. Water moves
quickly through large pore spacesand dowly through small spaces.

Porosity and permeability arerelated, but they arenot the samething. A materia canbe
very porousand hold alarge volume of water, but not permit the movement of water. For
example, clay may betwiceas porousas sand, but apumping well will not beableto pull
thewater from the poresbetween the clay particlesfast enough to supply thewell. Very
small pore spaces create aresi stanceto flow which reduces permeability. Porosity deter-
minesthe capacity of amateria to hold water. Permeability determinesitsability toyield
weter.

Most peoplewould call it soil, but geologistscall the sand, gravel, soil, rock, and other
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Cross-seqiig8-thaehA e IYEORRJBOF BrdiRdrock surficial deposits or overburden. Most surficial
depositsconsist of arange of material typesand sizes. Inthesedeposits, amost al the
spacesbetweenthelarger materidsarefilled with smaller particles.

For exampl e, the spaces between pebblesand large stones arefilled with sand, and the
spaces between the grains of sand arefilled with clay. Thisleavesfew open spacesfor
ground water storage and makesit difficult for water to movethroughthe pores. Thus,
depositsthat areamixture of typesand sizes of materialsare not usually porousand perme-

GROUND WATER AND AQUIFERS py.3



ableenoughto serveasaquifers. In other surficial deposits, particlesaresmilarinsizeand
don't fit closdly together. Thiscreates many interconnecting pore spaceswhich can hold
water. Some of these depositsarefine-grained silt and clay. They are porousbut not
permeabl e because the pores aretoo small to allow water to move easily. |n some deposits
of similar-sized particles, such ascoarse sand, the poresarelarge and water can flow
through them easily. Thus, these deposits are both porous and permeabl e and make excel-
lent aquifers.

Bedrock, commonly called ledge, istherock that liesbenegth all the unconsolidated mate-
rial (soil andlooserocks) onthe surface of the earth. If awell intersects bedrock fractures
that arefilled with water, bedrock can serve asan aquifer. Most of Maineisunderlain by
highly fractured bedrock. Generadly, fractureswithin thefirst 200 to 300 feet of the surface
generally will supply enoughwater for private, homeuse. Somehighly fractured zonescan
yield many thousands of gallonsper day, and may bedevel oped for municipal or industria
use.

Threats to Ground Water

Therearemany threatsto ground water. Threatsfall into two categories, threatsto water
guantity and threatsto water quality.

Theavailability of water isreduced when morewater isremoved from an aquifer thanis
replaced through ground water recharge. This causesthe water tableto drop and may
cause shallow wellsto go dry. In coastal areas, excessive pump-
ing may pull seawater into awell, thusmaking thewell water
unussble.

Thethreatsto water quality comefrom many sources. In some
areas, naturally occurring elementssuch asiron, manganese,
arsenic, chloride, and radon can contaminate ground water.
However, themost severe problemsare caused by human ac-
tions. Pollutants can comefrom landfills, road salt storages, animal
wastes, septic systems, underground petroleum storagetanks,
andthe misuseand disposal of industria, agricultural, and home
chemicas

Contaminated ground water can have serious health and eco-
nomicimpactsonindividuasand municipalities. Drinking contami-
nated ground water may cause significant health problemsinclud-
ing nervous system disorders, kidney and liver disorders, and
cancer. The costs of cleaning contaminated ground water can be
staggering. Inmany cases, thewater will not beusableagainasa
drinking water supply. Inaddition, property va uesin theaffected areamay fal sharply.
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What Can | Do to Protect Ground Water Quality?

¢

Ask questionsof local officids, such as planning board members, code enforcement
officers, and licensed plumbing inspectors, about ground water quality impactsof septic
systems, industries, and other activitiesinyour town.

Report spillsor other problemswith oil or gasolineto the DEPR. The spill hotline number
is 1-800-482-0777.

If youhaveawsdll, test it every threetofiveyears.

If you have an abandoned well on your property, fill itinwith concretefrom bottomto
top. Clean fill canbeusedtofill adugwell. An abandoned well should never be used
for wastedisposal asitisapath for contaminantsto enter the aquifer.

Underground storage tanksfor gasoline or heating oil onyour property should be
registered with the Maine Department of Environmental Protection (DEP) and removed
according toaDEP scheduleif thetank isnon-conforming (i.e. bare steel tank or
piping). Replace these tankswith above-ground storageif at all possible. TheMaine
State Housing Authority hasaprogram of low interest |oansto assist homeownerswith
removal of underground home heating il storagetanks.

Takecareof your septic system! Havethe septic tank pumped every threetofive
years. Don't use septic tank cleanersasasubstituefor aregular pumping schedule.
Minimizetheamount of greaseyou put downthe system. NEVER useaseptic system
to disposeof household hazardous chemicalssuch as solvents, paint thinners, pesti-
cides, gasoline, furniture polish, or antifreeze. Whenever possible, use biodegradable
cleaning products.

Work withlocal, state and federal governmentsto support the establishment of house-
hold hazardous waste clean-up days.

Volunteer to assist the efforts of your local ground water protection committee, or start
oneif onedoesn’'t existinyour town. Helploca officiaslocate and protect local
ground water supplies.

Support ground water protection legidation and education at thelocal, state, and federd
levels
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